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1 Introduction

The software MICRESS® (MICRostructure Evolution Simulation Software) is developed for
time- and space-resolved numerical simulations of solidification, grain growth, recrystallisation
or solid state transformations in metallic alloys. MICRESS® covers phase evolution, solutal
and thermal diffusion and transformation strain in the solid state. It enables the calculation of
microstructure formation in time and space by solving the free boundary problem of moving
phase boundaries.

The microstructure evolution is governed essentially by thermodynamic equilibria, diffusion
and curvature. In case of multicomponent alloys, the required thermodynamic data can
either be provided to MICRESS® in the form of locally linearized phase diagrams, or by
direct coupling to thermodynamic data sets via a special TQ interface, developed in
collaboration with Thermo-Calc™ AB, Stockholm.

MICRESS® is based on the multi-phase-field method which defines a phase-field parameter
for each of the phases involved. The phase-field parameter describes the fraction of each
phase as a continuous function of space and time. Each single grain is mapped to a distinct
phase-field parameter as well and is treated as an individual object in the microstructure. A
set of coupled partial differential equations results, which describes the evolution of the
phase-field parameter along with concentration, temperature, stress and flow fields. The
total set of equations is solved explicitly by the finite difference method on a cubic grid. 2D
and 3D simulations are possible. The size of the simulation domain, the number of grains,
phases and components is restricted mainly by the available memory size and the CPU
speed.

Your suggestions or comments for improvements of the manual are highly welcome via e-
mail to documentation@micress.de.
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MICRESS® handles:

1-, 2- and 3-dimensional calculation domains

o arbitrary number of components, phases and grains
o solid-solid and solid-liquid interactions
o anisotropy of grain boundaries, mobility and energy

MICRESS® supports:

) coupling to thermodynamic database (via the TQ-interface of Thermo-Calc™)

The present MICRESS® User Guide Volume 1: MICRESS Installation comprises:

) an overview of the different options when purchasing MICRESS

o a step-by-step explanation of installing the software for Windows and Linux
o a description how to set up the license server

o a short description how to verify a successful installation

MICRESS® User Guide Volume 0: MICRESS Phenomenology

provides a description of the phase-field phenomenology and more details about the
theoretical background of MICRESS.

MICRESS® User Guide Volume 2: Running MICRESS

provides a targeted and user- oriented description of the data pre-processing for the
simulations and a detailed review of specific MICRESS features .

MICRESS® User Guide Volume 3: Post-processing
explains several possibilities for analysing, converting and documenting MICRESS results.
MICRESS® User Guide Volume 4: Examples

contains a collection of examples for simulations performed on various topics.
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2 What you should have got

2.1. Procuring MICRESS®
After having placed an order for MICRESS® and signing the MICRESS® End User License
agreement following items should have been sent to you by Access or one of its agents:

- the software package (either as a CD or by download)

- one or two license files (two in case of the TQ coupled versions MICRESS “research
TQ” and MICRESS “professional”)

The present chapter “What you should have got” details the two delivery options for
MICRESS®. Furthermore, general information about the license file — including an exemplary
picture of the license file explaining the meaning of its several elements, like Host-IDs,
licensed feature and the licensed version or the license expiry date — will be given.

The first option of receiving MICRESS® is getting a CD of the software by mail, Fig. 2.1. :

Figure 2. 1.

Physical shipment of a CD comprising

microstructure

siunulation

Y- ; MICRESS®.
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MICRESS® can also be downloaded from an ftp site as an ISO image of the CD. Both, CD
and I1SO image have identical content. The downloaded *.iso file should be opened using a
CD/ DVD burning software and then be burned to CD.

Downloading the ISO image:
a) Use your usual browser and enter the following ftp- address:

ftp://micress@ftp.access.rwth-aachen.de ( not preceded by any “www.” )

_ftp:!.frn_crESE@ED.a:cesa.nﬁftnaathen.c_je

b.) A prompt window will appear asking for the password. This password will be provided
by e-mail by Access or by one of its authorized agents.

Password Required @

0 Enter password for micress on ftp://ftp.access.rwth-aachen.de

OK ] l Cancel

c.) Open the folder ‘MICRESS_RELEASES'. In this folder you will find subfolders for a
couple of the latest releases. In the folder with the highest version number you will find the
*.iso images of the latest MICRESS® version. The subfolders starting with “Binaries” contain
unarchived files available on the latest *.iso image (presently version 6.001).

It is not necessary to install the Thermo-Calc software TQ interface separately when having
procured MICRESS® with TQ interface. This procedure is executed by default.
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2.2. The license files

MICRESS® typically is installed in a network consisting of a license server and clients in a
number of IP domains. The license server provides the link between the client and its license
file. Chapter 3 “Setting up the license server” will provide detailed instructions about setting
up and running the license server.

There are two different license files. Depending on the actual installation either one or both
are required

a) A license type requiring only one license file. This holds for MICRESS® versions
without coupling to thermodynamic data via the TQ interface i.e. MICRESS®
“‘Research” and MICRESS® Education”

b) A license type requiring two license files. This holds for MICRESS® versions with
coupling to thermodynamic data via the TQ interface i.e. MICRESS® “Research-TQ”
and MICRESS® “Professional”

Both types of license files will be provided by Access or by one of its authorized agents.
Typical license files are shown in Figs. 2.2 and 2.3. :

licensed feature: e.g. MICRESS with TQ interface .
LicenseServer: Name” and ,Host ID* ) . . Flgure 2.2.
- licensed version: e.g. Version 5.4 (up to 5.499)

i i ot lllustration of a
= = o ,Eg%eff; 'Q{m;‘ © license file with the
:ncnrss Vicghse for serveh Installavién = vendor ACMICRES

# server 1nfa: max. number of simultaneous (e ~Access e.V,
E give servprnase and ferver wosT_ID perhaps /]ODS-: here 10 Aachen, Germany)

Veoon aoureRes | Teptmn The arrows indicate
:‘““”Hawre 5,499 31.12.2000 10 IP domains of clients: the SpeCiﬁC meaning
a’*“m here 111 222,333 * and of a term or of a
e B 11222334 * numerical expression.

"
FEATURE

1o
Sa”L i Host_IDs of individual clients:

me i Eﬁ:?i" o A.' *0uon €45 1003 0512 1435 -
s e T i ey gt o e (gt | here 000476011atc
5 and 000475731307

) ) — licensed operating systems:
licensed feature: e.g. MICRESS elastic module here Linux AND Windows
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The license files contain information about:

Name and Host-ID of the license server (see chapter 3)

Information about the vendor (see chapter 3)

The licensed feature details the different options being licensed. Typical features
are “MICRESS” for the non-TQ coupled version, “MICRESS_EDU?” for the restricted
educational version, “MICRESS TQ” for the TQ-coupled versions and
“‘MICRESS_Stress” in case the elastic module is included

The licensed version describes the actual version the client may use. All versions
with version IDs smaller than the indicated version may be run using this license file.
The given example allows to run any MICRESS version elder than version 5.4.

The license expiry date indicates the duration of the license. In general even
permanent licenses are automatically renewed annually and thus have an expiry
date, unless the customer explicitly requests a “never” for this expiry date.

The number of leases shows how many MICRESS jobs can be run simultaneously
in the given network. Each job being started in the network receives a lease —or
token- from the license server unless the number of leases is not exceeded.

The IP domain(s). The IP number of the client plays a role when getting a license
token from the license server. The IP number of the client has to be in the range
being specified in the license file

The licensed operating system options are Linux or Windows. In newer
MICRESS releases Windows and LINUX are both licensed automatically. This
option is thus omitted in more recent license files

The Host-ID of a specific client. Each client has a certain ethernet address. In
special cases, the license file may allow for a lease to a specific client
(characterized by its Host-ID) even if it has no IP in the specified range of IP-

addresses.
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Figure 2.3 is a license file example for a Thermo-Calc TQ — MICRESS installation, also with
FLEXIm. Starting with MICRESS® version 6.0 and its new TQ interface, Thermo-Calc
Software uses another license server system which is called Safenet Sentinel (see license file

example in Figure 2.4.).

ﬂ TQ example_license - Editor

Figure 2. 3.
Datei  Bearbeiten Format  Ansicht
#
# MICRESS license for Server Installation Examp|6‘ of a
2 license file with
; the same
# server lines:
# i 1 ; network
# gi HOST_ID IP- . .
- give servername an server ] pernaps adress COangUFatlon as
|SERVER servername 00164153b3f7 i
WENDOR thermo_c Flgure 22
£ except of
# Tq_interface features:
# another vendor:
FEATURE TC_TQ thermo_c 4.000 31.12.2009 10 % « ]
HOSTID="INTERNET=111.222.333.% INTERNET=111.222.334.% \ thermo_c” i.e.
0004760f1alc 000475731307" PLATFORMS="Linux % -
windows" ISSUED=1-Jan-2009 SIGN="0B9A CE45 1093 9512 1435 % Thermo-Calc
750E 8574 7CA7 740E 6A29 BESF FDB83 EDDC 7E95 FOBY OBFD 0494 Software AB,
FF7F 78F7 4543 99F3 36AF 545F 0746 2276 8117 C17A CBFD 1ECE Y\
3AB6" Stockholm.The
licensed feature
is the TQ
interface

feature version #jobs expiry date

e N R = ] X\
- .

R n\:_- IR TR FOO EE X -INJT‘ 10181

server host-1D

IP-domains of clients
Figure 2. 4.

License file with the same configuration as Figure 2.3. but for the Safenet License system
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To enable Access to issue a license file some information about the license server and the
network of the clients is required. In detail this information comprises:

e name of the license server

e operating system of the license server
e |P-Address of the license server

e Host-ID of the license server

e |P domains of the clients (up to six domains of type 111.222.333.%)

In general this information has been requested by Access or one of its agents well before and
if you already have the license file, you can start to set up the license server as described in
the following chapter. Please note/check, that the license server must have an IP within
domains being specified for the clients.

2.3. Systems requirements /version variants

For the MICRESS® Release Version 6.0 the following platforms are supported
e Windows XP / Windows 7
e SUSE Linux Enterprise, resp. OpenSUSE ( Version 10.0 and newer )

¢ recent RedHat distributions

The Release 6.001 includes MICRESS® 32 and 64 bit versions. A GNU Compiler Suite 4.4
as a standard is necessary on all Linux systems.

As suitable hardware configuration for MICRESS® simulations we recommend either a PC
(for starters), preferably with two Intel quad-core CPUs of the current series, and min. 4GB
RAM (8GB more) or a workstation. After setting the parameters "real" MICRESS
simulations may take a few days and even more. Be aware that this computer is busy
during that time and that the hardware is sufficiently reliable to operate continuously for
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days. In particular it should be noted that MICRESS® runs only on x86 compatible

processors, i.e. standard Intel or AMD processors and not on exotics such as PowerPC,
Itanium or others. Generally speaking, the faster the CPU, the better. At present current
Intel CPU's are in front. A workstation or a computer as a dedicated server node may be a
good choice in view of often being slightly faster at the same CPU clock rate because
having a faster memory interface. Plenty of memory (4GB minimum, preferably more) is
strongly recommended. MICRESS, especially for 3D simulations, needs much memory.
Running multiple jobs simultaneously in typical parametric study applications thus requires
the use of a 64bit version of the operating system being provided along with the present
release.

The MICRESS capabilities are the same for both operating systems and the respective
executables all are in “double precision”. In the following the version variants for Version 6.0
are presented - including their disadvantages and advantages when deciding in favor of
one of them.

.  MICRESS TQS x64 (micress.exe)

This will be the standard version and the basis for all future developments
Pros:
e 64 bit operations, larger address space, future standard
Cons:

e requires a 64 Bit operating system

e requires ges_files being created with Thermo-Calc’'s newest version TCC-S, old
gesb_files built with Thermo-Calc Versions R and earlier cannot be run.

Recommendation: If you have a 64 Bit operating system and the newest version of TCC-S,

you should use this version.

II.  MICRESS TQS x32

Pros:

e allows use of TQS features in a 32 bit environment.
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Cons:

e Requires ges_files being created with Thermo-Calc’s newest version TCC-S, so old
ges_files cannot be run.

Recommendation: If you have a 32 Bit operating system and the newest version of TCC-S,

you should use this version.

. MICRESS TQR x32

Pros:
e This version can be used along with your old ges_files
Cons:

¢ in the long term TQ-R will not be supported, some features available in TQ-S cannot
be used

Recommendation: If you do not want to upgrade your Thermo-Calc Software, you have to

use this version. This version will however not be further supported in the midterm. The
next scheduled release (Version 6.1) will not continue support of TQ-R coupling version.
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3 Setting up the license
server

“Setting up the license server” provides hints to the configuration of the license server
allowing to install and to run MICRESS® on the client computers in the network being
specified in the license file. This operation in general is performed by the system
administrators and not by the MICRESS users.

To set up the license server it is recommended to install MICRESS® also on the license
server. This procedure is similar to the installation on the individual clients, please refer to
chapter 4 “Installing MICRESS on the clients” .

The MICRESS® license is based on the FLEXIm system and all details about this licensing
system can be found in the FLEXNet licensing end user guide (see chapter 5: “The
MICRESS directories). Starting with MICRESS version 6.0, Thermo-Calc software makes use
of another license server: Safenet Sentinel. The installation of this license service is also
explained in this chapter.

The present chapter thus is meant as a quick-start reference describing the basic steps to be
taken to set-up the license server. After a schematic overview of the FLEXIm license system,
fig 3.1, a short description the graphical front-end of the FLEXIm system, the Imfools.exe, is
given followed by details of the individual steps to be taken for installing the license server
under Windows. The installation of the FLEXIm system with Linux/Unix will be introduced as
well. Furthermore, the installation procedure of the Safenet Sentinel license system for both
Windows and Linux/Unix will be detailed.

Successful installation on server and/or clients can be verified using some examples as
detailed in chapter 6.
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3.1. Schematic Overview of the FLEXIm system

Client A

817648761e8d
111.222.333.23

[ Server

“Servername” IP ...

Client B

license files:
111.222.333.x ; 111.222.334 .x
(e.g. max. 10 leases)
running vendor demon(s):

0006a3761e5b
111.222.333.45

Client C

acmicres and/or thermo_c

729h364a6354
111.222.333.57

Client D

0004760f1alc
111.222.444.36

bc237945ad1f
111.222.334 11

327aa19be363
111.222.334.12

Host-ID
|IP-domain

Client X

The license server with name “Servername” runs the vendor demons acmicres and
thermo_c and monitors the active number of MICRESS job leases.

Client B runs four jobs, which can be performed because its IP number fits to the IP
range specified in the license file.

Client D does not get a lease because the license server monitors it as an invalid
client with an IP address outside the IP range specified in the license file.

In case the max. number of leases is exceeded the server does not dispense any
further lease — even if a client has a valid IP address. This client has to wait until a
lease is returned from another client. Client F thus does not get a lease.

Special case: If the actual Host-ID of a client is explicitly included in the license file, its
IP number may be outside the IP-range specified in the license file.

MICRESS® User Guide Volume I: Installing MICRESS
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3.1.1 Setting up the FLEXIm license server under Windows

The first step of setting up the license server is to locate the license system directory and the

graphics- front end "Imtools.exe”, fig. 3.2:

. % MICRES.. » FLEXIm

Organisieren = In Bibliothek aufnehmen -

Figure 3. 2.
ACMICRES Get_Host_ID | |
DEMO daemon Windows-Batchdatei mtools —your
Derno Corporation 24 Bytes key to the
Imdiag Imgrd .
I Imutil.exe E Acresso Software Inc. license
Acresso Software Inc. Acresso Software Inc. server
Imhostid O " Imtools
B LMTOOLS Utility manager.

Imutil.exe -
N oy -
Acreszo Software Inc. —-:,n Acresso Software Inc.

6 Elemente

The individual files in the FLEXIm directory are itemized below:

Imtools.exe is a graphical user interface to the license server manager. It performs
functions like starting, stopping and configuring FLEXnet license server systems or
getting information like the Host-ID.

ACMICRES.exe is the vendor demon for the MICRESS license file. A further demon
is called thermo_c.exe and has to be run for the TQ part of the MICRESS® license
file. So when using MICRESS with TQ coupling two vendor demons have to be run.
The vendor demon, the license server manager (Imgrd) and the two/one license
files form the entire software of the license server system.

thermo_c.exe is the vendor demon of Thermo-Calc which has to be run for the TQ
part of the MICRESS® research TQ and MICRESS professional installations. So
when using MICRESS with TQ coupling two license services have to be set-up. The
vendor demon(s), the license server manager (Imgrd) and the two/one license files

MICRESS® User Guide Volume I: Installing MICRESS
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form the entire software of the license server system. As in general Thermo-Calc
installations are already available at sites where MICRESS shall be installed, the
thermo_c.exe file should already be available. Please contact ACCESS or one of its

agents in case you should need a copy of the thermo_c.exe executable.

- Get_Host_ID is the tool needed to retrieve the Host-ID.

- Host_ID_name. In this ‘.txt’ document the Host-ID is saved by the
“Get_Host_ID”.

- Imdiag, the diagnostic tool, lists each license lease and serves for debug purposes.
It may display problems or identify successful license checks.

- Imgrd is the license server manager. The license server manager and the vendor
demon add up to the entire license server system that provides the license leases.

After double clicking on Imtools.exe, the Imtools window will appear, fig 3.3. To continue, hit
the tab “Config Services” leading to fig 3.4.

LMTOOLS by Macrovision Corporation http://www.macrovision.com

File Edit Mode Help

Service/License File | System Settings | Utiities | Start/Stop/Reread | Server Status | Server Diags | Canfig Services | Banawing

Services allow FLE®net Servers to run in the backaround,
1 Server List
" Conliguration using License File

1+ Configuration using Services

Figure 3. 3. The basic task bar of Imtools
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Service/License File | Spstem Settingsl Utililiesl Start/Stop/Feread | Server Status | Server Diags  Config Services | Bnrrnwingl

Save Service
Remove Service |

Canfigure Service

Service Name Iacmicres j

Path to the Imgrd exe fle |- \ProgrammetMICRES5_5_501\FLEXImimard ﬂl

Path to the license fle |G ProgrammetMICRESS_5_501\FLEXIm\MIC ﬂl

Pathto the debuglog file  |C-\FrogrammeiMICRESS_5_5014FLERIm'west_| Browse | Wigw Lng...| Cloze Log

[~ Start Server at Power Up ¥ Use Semvices

Figure 3.4. After specifying the service name (acmicres or thermo_c) enter correct paths to
Imgrd.exe, to the license file and to the log file.

In the “Config Services” menu several paths have to be set:

Service Name: specify the name of the service here (e.g. acmicres). For multiple vendors
please specify one service per vendor resp. one service per license file

Path to the Imgrd.exe file: enter the correct path to the Imgrd.exe being located in the
FLEXIm directory (see Figure 3.3.)

Path to the license file: enter the path to the license file

Path to the debug log file: enter the path to the debug log file. The respective file will be
created during runtime.

To specify different file locations, make sure that a fully qualified path is specified. Once the
paths are set please click on “use services” and optional “Start Server at power up”’ and
then ‘Save Service'. Switch to the ‘Start/Stop/Reread’ tab, pick the service you have just
saved and start it. For verification it is useful to click on the ‘Server Diags’ and to check if
the server works correctly, see figs. 3.5, 3.9 and 3.10
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LMTOOLS by Macrovision Corporation http:,.-",.-"www.n‘uacroﬁiélun.:‘n’i‘h
File Edit M™ode Help

Service/License File | Spstem Settings | Utilities  StatéStop/Rersad | Server Status | Server Diags | Config Service&l Enrmwingl

FLE*net licenze zervices inztalled on this compliter

Stark Server Stop Server ReRead License File

[~ Force Server Shutdown

MOTE: This box must be checked to shut down a license server
when licenses are bomowed.

Advanced seftings »»

ISewer Start Successful,

Figure 3. 5. The Installation of the license server has been successful.

Further tabs in the Imtools task bar are:

“Service/ License File”, “System Settings”, “Utilities”, “Start/ Stop/Reread”, “Server status”,
“Server Diags”, “Config Services” and “Borrowing”.

These functionalities are helpful when installing and operating the license server and their
basic use is elaborated in the following. For a more detailed explanation of these
functionalities please refer to the FLEXNet licensing end user guide.
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- Service/ License File

Service/License File | System Sattingsl Utilitiesl Start¢Stop/Reread | Server Status | Server Diags | Config Services | Bomowing

Services allow FLEXnet Servers to run in the background.

—Server List

= Configuration using License File

& Configuration using Services

ACMICIES

I LMTOOLS ignores license file path envirnment variables

Figure 3. 6.

The
‘Service/

License

File’

button of the

Imtools

menu.

“Configuration using License File” is meant for node locked installations only. MICRESS in
general is installed in a network and a “Configuration using Services” thus is to be used.

- System Settings displays HOST-ID and a number of other settings of the computer
settings, which can’t be changed. By clicking on the ‘Save Host-ID into a file’ button, a
new document (by default in the in the FLEXIm directory) will be created. It contains

the Host-ID information - which then is available e.g. for issuing the license file.

nderungsdatum | Name Typ

B =
| D-. ACMICRES {34 | Windows-stapelverarbeitun..
n WG 13 Bytes

Imdiag Imgrd
Macrovision Corporation Macrovisien Corporation

Diagnostic host_ID_name
Textdokument Datei

129 Bytes 426 Bytes
Host ID

Textdokument

0 Bytes

host ID_name Jinderungsdatum: 10/30/2009 11:21 AM
Datei Grofe: 426 Bytes
Erstelldatum: 10/30/2009 11:21 AM

Rl L1 TOOLS il
[ESR 11 crovision Corporation

. MICRESS_License_Nb
? LIC-Datei

407 Bytes

Figure 3.7.

The created
text file for the

HOST-ID.
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- Utilities: the utilities menu, fig 3.8, provides a valuable tool for both the license

server and also for hooking the clients to the license server.

Service/Licenze FiIeI Spstem Settings  Utilities |Start#5tnp!Heread| SewerStatusI SewerDiagsI Caonfig Sewicesl Borrowingl

Find out the werzion of FLE*net Licenzsing linked with a file. Useful for diagnosing ermors.

File: Marne: I Browse | Find Yersion I

Set the specified wendar hame ar al Wendor Mame: Iacmicres Path: I@servemame |

vendors o a new path location,

NOTE: Impath cannot change enviranment seifings. | jst All Vendor Faths|  AddVendorPath | Override Path |

only Windows registry.

Listing 211 Vendor Daths -]
Fnown Vendors:
thermo_c: C:nflexlmilicense new.dat;C:hflexlmhlicense.dat _I

acmicres:
@servername;C:\Programme'\MICRESS 5 S0IN\FLEX1ImA\MICRESS License.lic;C:\Programme‘MICRE LI

Figure 3.8 The vendor path operations, Utilities ’

First “list all vendor paths” to see if the vendors “thermo_c” and “acmicres” are already known
to the computer. In case of “yes” and the listed vendor paths being correct, MICRESS should
perform normally on this computer. In case the vendor paths are not specified correctly, you
may add a vendor path by entering the vendor name “acmicres” and by specifying the path to
the license server “@servername” and the clicking on “Add Vendor Path”. In case of
numerous paths being indicated, it is recommended using “Override Path” as old paths may
point to elder licenses not specifying all the features of a new license, which may lead to
problems for the newer features. This is also the way to create the link between the clients
and the license server.

- Start/Stop/Reread activates or deactivates the license manager on the license

server. It is possible to re-read the license file.

- Server status counts the number of licensing activities and shows if the vendor
demon is running. The server name in this example is “sf1”. Figure 3.9 reflects the
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current server status for the individual demons. Similar diagnostics can be performed

for the different features (see e.g. in your license file) like “MICRESS”,
“‘MICRESS_EDU” (educational version), “MICRESS_TQ” ( TQ-coupled versions) and
“‘MICRESS Stress” in case the elastic module is included.

File Edit Mode Help

Service/License FiIeI System Settingsl Utilitiesl Start/Stop/Fleread  Server Status I Server Diagsl Config Servicesl Bonowingl

Helpz to monitar the ztatus of network licensing activities i
phiar

Individual D aermon Iacmicres
Individual Feature l—
Server Mame I

Perform Status Enguing

Flexible License Manager status on Fri &/25/2010 10:07

[Detecting lmgrd processes...]
License server status: Z7000@sfl
License file(s) on sfl:

fnetwork/progrems/irix/commpackages/ThermoCale/licenseslicense.dat:

Figul

Service/Licenze File | System Settingsl Utilitiesl Stat/Stop/Feread  Server Status I ServerDiagsl Config Servicesl Borrowing

Helpz ta manitor the statuz of netwark licenzing activities .
Option

Individual Daemon IthE"TID_C

Individual Featurs I
Server Mame I

Flexible License Msnager status on Fri &/Z5/2010 10:18

Performn Status Enguiry |

[Detecting lmgrd processes..__]
License server status: Z7000@sfl
hirmenses e sl i sel =

Jfnetwork/programs/irix/commpackages/ThermoCalce/license/license. dat:

gfl:- license server UP [(MRSTER) v9.5

Server Diags ( = Diagnostics) allows to check whether a certain feature is licensed
or the server works. Typical features of MICRESS are “MICRESS”, “MICRESS_EDU”

MICRESS® User Guide Volume I: Installing MICRESS



’( Chapter 3 setting up the license server

(educational version), “MICRESS_TQ” in combination with TC-TQ (for TQ-coupled
versions) and “MICRESS_Stress” in case the elastic module is included. The different
paths to various license files (see also “utilities” menu in fig 3.8) are scanned for valid
licenses for this particular feature. Availability of a valid license for the feature may
thus be checked. All input is case sensitive. A typical output is shown in fig 3.10

ServicedLicense Fi\el System Settingsl Utililiesl Starlx’Stopz’F\ereadl Server Status  Server Diags | Canfig Sewicesl Bonowingl

Allowes the diagnosis of problers when  Feature Mame IMICHESS_TQ Parform Diagnostics I
unablz to obtain a license.

i

FLEXnet diagnostics on Fri &/25/2010 10:10

License file: C:\flexlm\license_dat

Mo licenses for micress to in this license file

ServicedLicense File | Syztem Settingsl Utilitiesl Starthtopa’HereadI Server Status  Server Diags |E0nfig Servicesl Borrowingl

Allows the diagnosiz of problems when  Feature Mame IMII:F!ESS_TE! | Perform Diagnastics I
unable to obtain a license.

_____________________________________________________ ﬂ

License f£ile: Z7003@sfl

"MICRESS
unecount -
"TNTERNE Service/Licensze File | Spstem Settingsl Utilitiesl Start.-"Stop.-"F!ereadI Server Status  Server Diags | Config Servicesl Borrowingl

Allows the diagnosiz of problems when  Feature Mame IMIEHESS_TQ Perform Diagnostics I
unable to obtain a license.

"INTERNET=134.130.121_*", ;I
or Internet address "INTERWNET=134_130.1Z&_*",
or ethernet address "00047&0flalc™,
or ethernet address "000475731307",
ethernet address "00304874ce&dB8"™,
r ethernet address "00130231%3&8b",
ethernet address "001&4153b3£7",
Internet address "INTERNET=137_.ZZ2g.*_*",
hostid "201e8947" starts: 1-jan-1990, no expiration date

t
t
t
t
t
t
t
t

This is the correct node for this node-locked license

Figure 3.10.

Perform diagnostics to find the correct server/license for a specific feature

- Config Services (= Configuration Services) asks for inserting the paths to the listed
files. The Service name stands for the vendor demon. The function ‘View log’ is quite
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important for administrators managing the server because it lists all enquiries to the
server, Fig. 3.11.

16:15:48 (Imgrd) Please Note:

This log is intended for debug purposes only. In order to capture accurate license usage data into an organized
repository, please enable report logging. Use Macrovision's software license administration solution, FLEXnet
Manager, to readily gain visibility into license usage data and to create insightful reports on critical information like
license availability and usage. FLEXnet Manager can be fully automated to run these reports on

schedule and can be used to track license servers and usage across a heterogeneous network of servers
including Windows NT, Linux and UNIX. Contact Macrovision at www.macrovision.com for more details on how to
obtain an evaluation copy of FLEXnet Manager for your enterprise.

FLEXnet Licensing (v10.8.0.1 build 19446) started on SF1 (linux) (5/7/2010)

Copyright (c) 1988-2005 Macrovision Europe Ltd. and/or Macrovision Corporation. All Rights Reserved.US Patents
5,390,297 and 5,671,412. World Wide Web: www.macrovision.com

License file(s): network/programs/linux/MICRESS/license/MICRESS _License.lic

Imgrd tcp-port 27003

16:15:48 (Imgrd) Starting vendor daemons ...

16:15:48 (Imgrd) Using vendor daemon port 27010 specified in license file

16:15:48 (Imgrd) Started ACMICRES (internet tcp_port 27010 pid 30107)

16:15:48 (ACMICRES) FLEXnet Licensing version v11.7.0.0 build 73797 i86_Isb

16:15:48 (ACMICRES) Imgrd version 10.8, ACMICRES version 11.7

16:15:48 (ACMICRES) Server started on SF1 for: MICRESS_TQ 16:15:48 (ACMICRES) MICRESS_ Stress,
MICRESS_Flow, MICRESS Parallel

16:15:48 (ACMICRES) EXTERNAL FILTERS are OFF

16:15:48 (Imgrd) ACMICRES using TCP-port 27010

16:32:35 (ACMICRES) TCP_NODELAY NOT enabled

17:25:11 (ACMICRES) OUT: "MICRESS_Stress" user@client.1

17:25:11 (ACMICRES) OUT: "MICRESS_TQ" user@client.2

17:25:21 (ACMICRES) IN: "MICRESS_Stress" user@client.1

17:25:21 (ACMICRES) IN: "MICRESS_TQ" user@client.2

Figure 3.11. Example of a section of a log file

This log file lists all the activities of a vendor demon (here ‘acmicres’) like giving a lease for a
certain feature to a client or user, or reacquiring the respective feature. Leasing a feature to a
client can be identified by the term ‘OUT’ and the return of the lease to the vendor demon is
indicated by ‘IN’ always followed by the name of the user at the respective client. This
information is collected over a long period of time, thus just a generic extract is presented
here.
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- Borrowing refers to the maximum duration of a lease and some other options to

manage the distribution of licenses in a network via a defined lease time. For detailed
information on this option please refer to the FLEXNet licensing end user guide.

At the end of this section on “Setting up the license Server” your license server manager
should be operational and it should be possible to run MICRESS directly on the license
server at least without TQ coupling (using e.g. the Grain_Growth.dri, see chapter 6). This is
the first check you should make in terms of potential trouble shooting. Running MICRESS
successfully on the license server indicates the license file and the Imgrd configurations to be
correct.

The next step is to install the Safenet license system for the TQ part (see 3.2.1) and
eventually to install MICRESS on the individual clients as described in section 4.
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3.1.2 Starting the FLEXIm license service under Linux

After the installation of MICRESS, you will find the FLEXIm license manager demon ‘Imgrd’
in the ‘FLEXIm’ subdirectory. Usually it is sufficient to start it on your designated license
server machine with the following options:

Imgrd -2 -p -c <license file> -1 <log file>

Where the ‘license file’ is the file which you receive from the vendor and the ‘log file’ is a
new file to store the demons log messages. The license manager itself will start a second
process for the vendor demon ‘ACMICRES’, resp. ‘thermo_c’. For communication between
the server and the clients a TCP/IP connection will be enabled using ports in the range from
27000 to 27010 by default or as defined in the license files. Please make sure that the
firewall will not block these ports. For security reasons, the use of the default port 27000 is
not recommended. The port number may be added by the end-user to the server line in the
license file:

SERVER servername host-id [port-number]

A valid port-number is any unused port number between 0 and 64000. On UNIX, choose a
port >1024, since those <1024 are privileged port numbers. The port number is optional if
Imgrd, the vendor daemon, and the application are higher than v6+. If no port number is
specified, one of the default ports in the range of 27000 and 27010 will be used. Flexera
Software moreover recommends starting the license server demon with non root privileges.

The FlexLM utility ‘Imutil’ is a general purpose tool to stop and run diagnostics on the
license manager.

Imutil Imdown — end the license manager demon process. Alternatively, the entire Imgrd
process may be finished by “kill <process id>"

Imutil Imdiag — perform diagnostics

See the ‘FLEXNet licensing end user guide’ for more information.

MICRESS® User Guide Volume I: Installing MICRESS



f( Chapter 3 setting up the license server

3.1.3 Important security advice

Flexera Software notified customers of a possible security vulnerability reported in the
FlexNet Publisher Imgrd license server managers as well as vendor daemons in August 2011.
More specifically, it is possible that a malicious user with full access to the internal network
could remotely execute arbitrary code under the user context. Flexera Software has delivered
a hotfix for the FlexNet Publisher v11.10 Imgrd and vendor daemon releases as a
precautionary measure.

For the MICRESS Version 6.0 distribution, these hotfixes have already been incorporated in a
new vendor demon and Imgrd license server manager. Customers of elder versions were
notified by e-mail. This hotfix does not alleviate the need to run Imgrd and vendor daemons in
a least privileged security context. Thus, in addition, the following best practices are
recommended by Flexera Software:

The following steps are recommended as License Administrator best practices to help protect
against potential security vulnerabilities (see also respective file in the FlexLM directory of
your MICRESS installation for further information):

¢ Limit access to administrative users only by running the license server manager in a
restrictive mode. The -2 —p’ command-line option on Imgrd is the recommended
setting. Refer to the product documentation for limitations related to usage of these
command-line options.

¢ Do not use the default 27000 TCP port.

e Utilize the recommended security settings offered by the Operating System (OS)
vendors that resist the buffer/stack overflow attacks. For example, the Data Execution
Prevention (DEP) feature on Windows helps in this regard. Most OS updates also
include security features that take advantage of both hardware and software based
protection mechanisms against malicious code execution.
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3.2 The Safenet Sentinel license server

From MICRESS version 6.0 and later, the TQ interface of Thermo-Calc is licensed via a new
license system, the Safenet Sentinel. The basic concept of the Safenet Sentinel license
server is quite similar to the FLEXIm system. The installation wizard from Safenet is
presented in Figure 3.12.

Figure 3.12
18] Sentinel RMS License Manager 8.1.1 - InstallShield Wizard The Thermo-Calc Software makes use
Welcome to the InstaliShield Wizard for of another License Manager which is

Sentinel RMS License Manager 8.1.1

called Safenet Sentinel. This change
The Installshield(R) Wizard wil install Sentinel RMS License app“es to MICRESS VerS|0n 60 and

Manager 8.1.1 on your computer. To continue, dick Next.
later.

WARMING: This program is protected by copyright law and
international treaties.

3.2.1 Starting the Safenet Sentinel license service under Windows

The installation files for the network license manager are found in the folder Safenet in your
MICRESS installation directory.

Copy these to the computer where the license manager will be installed and double-click the
file “Setup.exe”. Follow the instructions during the installation and choose the default
installation folder. The license manager will be installed to “C:\Program Files\Common
Files\SafeNet Sentinel\Sentinel RMS License Manager\WinNT”, or similar.

Open the folder “Licenses\Floating” on the CD and copy the license file “LSERVRC” to the
folder where the license manager was installed (...\WinNT). Try to start MICRESS with a TQ
coupled example e.g. Delta-Gamma on the server. If it doesn’t work, restart the computer.

If the license server is running on the same subnet as the client, it will normally be detected
automatically. However, if the server is on a different subnet, there is a need to explicitly
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define on the client where the server resides. This is done by accessing the "Advanced" tab
of the "System Properties" in the "Control panel". There by clicking the "Environment
Variables" button, a variable named "LSHOST" may be entered containing the name/address
of the license server.

3.2.2 Starting the Safenet Sentinel license service under Linux

The Safenet license service must be run with root privileges. Use the script file ‘restart_Iserv’
to start the license service demon on your designated server. Before running the script, edit
the script file in the following way. BINDIR should be the correct path to the license manager
(Iserv) and LICENSE_FILE the path to Iservrc (the license file). LOGDIR is the path to where
the log files are stored.

The MICRESS/bin/safenet directory (in a standard linux installation) contains the following
files:

- echoid program file used by gethostid

- gethostid script that outputs the computer ID needed for a license file onto a text file
- Iserv program file that runs a license service

- Ismon program file for monitoring the license service

- Isrvdown program file for stopping the license service

- Iswhere program file for locating license servers

- restart_lserv template for a script for restarting the license service

The license server setup consists of two parts: Iserv which is the license server manager (or
demon), and Iservrc, which is the license file. The correct license file for your system is either
included on the distribution CD in the licenses folder, or has been sent to you by e-mail. If you
do not have a license file, contact Access or your local agent. It is recommended to copy the
server license file to the “MICRESS/bin/Safenet” directory.
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4 Installing MICRESS on the
clients

This chapter will detail the procedure for installing MICRESS under both Windows and Linux

on your client computer.

4.1. Introductory remarks

Installing MICRESS should be done with its installer. In case of using Windows, it is
necessary to have ‘power user’ privileges in view of necessary rights to modify the registry
to set file associations during installation. Make sure your client works within one of the

domains specified in the license file and can communicate with the license server.

4.2. System requirements

The operation of the current version of MICRESS® is approved for the following minimum
system configuration:

*  Windows (XP or higher) or Linux (kernel version 2.2 or higher)

» Processor: Intel Pentium Il (or equivalent) and 512 MB main memory, the more the
better

*  Graphic card

* min. 100 MB HD- storage
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4.3. Installing MICRESS® under Windows

In order to install MICRESS on your computer, please insert CD into CD-ROM Drive. The

installation will start automatically:

Automatizche Wiedergabe

DVD-RW-Laufwerk (E:) MICRESS

ﬁ( 5408

[]Immer fir Software und Spiele durchfiihren:
Figure 4. 1.

Programm installieren cder ausfdhren
The window pops up

Install_MICRESS. exe ausfiihren .
Kein Herausgeber angegeben asking to carry the
; . installation into execution.

Allgemeine Optionen

Ordner &ffnen, um Dateien anzuzeigen

] mit Windows-Explorer

Standard in der Systemsteuerung festlegen

In general, MICRESS installation should start automatically; else it is possible to run the
INSTALL_MICRESS.exe manually.
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BN MECRESS 5.408

-read and accept license conditions i

(scroll down to read): Licerae sgpeement

This Agresmanc iml | Seectinsialabon drechory

ivs .llhjﬁc'b ATy
an  cossumie | o) rias

war any Ea, ardar,

Ovdrer suchen

ko e ice
Vistass (C1) B or this
Agrssmsnt will be| Suthoriasd
repressntative of Offervich =
o [ Computes

-select an installation directory | .- B o

i| 2 inquiFies Bl Programme
. . Berutier
-select an installation type _ wedans }
ACCE V., B P e = |
"

(e.g with or without & les) \:mw ves3 301 8 o= Abivechen

| understared ard sgpee bo ol et and condions siated above
-click the “Install MICRESS - button

Installpticn denchon:

Ol space 1552 W8 Diomn. ety -t Operabrg syabem  Windows —
|
\\Inm‘mcn“:’ Ext |

[

Figure 4. 2. Entering the data in order to perform the installation

During the installation process, please make the following decisions:

e Select an installation type. There are the two options to install the software (a) with or
(b) without demo results. Copying the demo results is recommended if sufficient disc
space is available.

o ‘“Installation directory” defines the directory where MICRESS will be installed on your
computer. Your favoured directory may be selected by clicking on the file symbol.

o Linux or Windows platforms (32 or 64 bit) may be selected as the operating system.

e Please read the license conditions carefully by scroling down and then tick the
respective box to accept the license conditions.

MICRESS® will then be installed on your computer by clicking the ‘Install MICRESS’ -
button.
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The end of the installation is indicated by a respective window, fig 4.3.

MICRESS installation

@ Figure 4.3.
W Installation successfull

MICRESS® has been
successfully installed on your

Please note that you should reboot

{for the modifications to the registry to take effect)

computer if this window

OK appears.
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4.4. Installing MICRESS® under Linux

The Linux installation is similar to the installation under Windows.

Insert the CD into CD-ROM drive. The installation will start automatically when
clicking ‘Run’ . If the installation window does not pop up automatically, start the
‘Install. MICRESS_Linux’ program in the disk root directory manually.

Figure 4. 4.

This medium contains software intended to

be automatically started. Would you like to . .

run it? The window pops up asking you

to run the installation.

Tha snftwsrs wil run draclly fom the macium “MICRESS

5.801 . Yiou sheud newer wn sollvane Chal you dond Irusl.

Hin dousl. press Canceal

Figure 4. 5.

: Entering the data in order
S _ 12 NSRRI A\ to perform the user

( NN NN defined installation in case

of accepting the license

conditions.

Seloct installation directory

E;:: Alloy_test_case
-2 Anti_Trapping
ausgeanshiteParen
25 bin
£ i philiope
. DATADASE
T TR T (TR o e e TR ! B peskion
21 OFG_Regert
é‘: Diplay_WICALSS
12 Dieplay_WCRESS. 2
&2 Documeme
it irestery. | X .25 DP_MICAESS bera

W | underatand and sgree i all ferma and canditiorn staied above

sk spacn: 2437 NB Domo. rosults:  Copy

mallvicAESS | Exit
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During the installation process, please make the following decisions:

e Select an installation type. There are the two options to install the software (a) with or
(b) without demo results. Copying the demo results is recommended if sufficient disc
space is available.

e ‘Installation directory” defines the directory where MICRESS will be installed on your
computer. Your favoured directory may be selected by clicking on the file symbol.

¢ Linux or Windows platforms (32 or 64 bit) may be selected as the operating system.

o Please read the license conditions carefully by scrolling down and then tick the
respective box to accept the license conditions.

MICRESS® will be installed on your computer by clicking the ‘Install MICRESS’ - button.

The program will give you response in case of a succesful VPR o S 1 <]

Installation process completed!

installation process. Then you will find MICRESS® on you

computer. =

Figure 4.6.

In the event of a not
automatically opening
installation window there is
a backup option.
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4.5. Hooking up the client to the License server

Hooking the MICRESS client to the license server in general should proceed automatically
when starting MICRESS the first time on the client. Start MICRESS by “drag and drop” of a
MICRESS® driving file (e.g. the delta-gamma.dri from the examples) onto the MICRESS®
executable. A command prompt console, as shown in Figure 4.7, should show up asking for
the specification of a license. There are two options: a) either enter the name of the license
server (here “servername”) as “@servername” followed by return or b) (for node-locked
installations only!) pressing “return” twice and select the license file, as shown in Figure 4.8.

This procedure is only necessary for the first start up of MICRESS® or if the location of the
license file is altered. The entered locations will be stored in the windows registry for future
use (power user privileges necessary). For MICRESS TQ-installations (either drawing on
Safenet or FLEXIm license services) a similar question for a further license file will appear
the first time a TQ-relevant routine is called by MICRESS®. Proceed as above and re-enter
the servername also for the second license.

Alternatively, it is possible to set following user profile environment variables to provide the
license location information for the client:

¢ ACMICRES_LICENSE_FILE=@servername - for the MICRESS license

e THERMO_C_LICENSE_FILE=@servername - in case of using a Thermo-Calc
library version R (default up to MICRESS_TQ version 5.5)

e LSHOST=servername — in case of using a Thermo-Calc library version S (default in
MICRESS_TQ version 6.0).

This is possible without power user privileges and no changes of the registry are necessary.
The same variable names are also used for licensing with a Linux operating system.
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§ MICRESS 5.408

MICRESS hinary

version numbe 5.488 <Windows>
compiled: B4-83-20879

’single precision’ binaryd

License

MICRESS directory and

Please specify a license file
or a machine where a license server is running

CInput ‘file dialogue’ or press ’‘return’ twice
for a file selection toold

#
#
#
#
#
#
it
#
#
#
#
#
#
#
it

ﬁu valid license could be found at the default locations:

{Type ‘verbose’ or press ’‘return’ to enable diagnostics?

file specified by the ‘MICRESS_LICENSE’ environment variahle

ﬁ Select your MICRESS license file

%v| < MICRESS6.0 » License system
54 MICRESS 5.4 ——

Organisieren » Neuer Ordner
@' Musik &

B Videos

version Name

compiled
| MICRESS License_Nb_client.lic

f-& Heimnetzgruppe

1% Computer
l‘;, Lokaler Datentra
w DATA(D:)

== Wechseldatentra e

EHEEESSEEEE S

for a f

*Uerbose

(Press ' ?l,ll Metzwerk

- 4 I

Dateiname: MICRESS_License_Nb_client.lic

Anderungsdatum

12.11.2010 11:51

Typ

LIC-Datei

|Li(ense File

M |

| Offnen

| | Abbrechen |

Figure 4.7.

The software
cannot find the
appropriate
license file. This
is the default
situation during
the first ramp-up.
Please specify
the license server
(see text)

Figure 4.8.

Specifying
the
location of
the license
file for a
node
locked
installation.
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In case this automatic hooking or the specification of the environment variables should not
allow to connect with the license server for whatever reason, following procedure is
recommended (see also Fig. 3.4 in section 3.1.1):

Run the LMtools.exe (see FlexLM directory) on the client. Select “utilities” and enter
“acmicres” as a vendor name and “@servername” (where servername is the name of your
license server) in the respective boxes. Then click “Add Vendor Path”. Proceed the same
way for the thermo_c demon (used along with MICRESS up to version 5.5) by entering
“thermo_c” as vendor name and “@servername” for the path.

=ioix|

File Edit Mode Help

Service/License FiIeI System Settings  Utilities Start.-"Stop.-"F!ereadI Server Statuzs ServerDiagsI Config Sewicesl Borrowingl

Find out the version of FLEXnet Licensing linked with a file. Useful for diagnosing errors.

Browse | Find %ersion I

File M ame:

Set the specified vendar name or all Yendor Mame: | 5omicres Path: I@Sewemame |
wendors to a new oath location.
NOTE: Impath cannot change envienment seftings.  |jgt Al Vendor Faths|  AddVendorPath | Overide Path |
only Windows registrs.
=
|

IUsing License File:

Eventually check “list all vendor paths” and make sure that a path to your license server is
set for each of the two demons acmicres and thermo_c. As a final verification you may
check the “server status” on the client by entering “@servername” and perform a status
enquiry. If words like “Vendor daemon status (on servername): ACMICRES: UP v11.10”
and “Vendor daemon status (on servername): thermo_c: UP v9.2” appear in the diagnostics
report, the client is successfully hooked to the server

In case a connection to the license server can still not be established, the problem is most
probably related to the firewall settings on the server. FLEXIm by default needs the
following ports to be open: 2080 and 27000 through 270010. However, there is a security
recommendation to specify another port (see 3.1.3). Please configure your firewall
accordingly to have the specified port open and retry the server diagnostics on the client.
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5. The MICRESS directories

5.1. Introductory Remarks

This chapter highlights the structure of the program and the functional use of the different
menu items. After installation of MICRESS®, which is located in the directory you specified
during the installation procedure, the MICRESS® subdirectories should be present, fig. 5.1.
In the following sections these four MICRESS® subdirectories will be shortly addressed to
facilitate orientation/navigation and to highlight their purpose.

. v Computer » Daten (D:) » MICRESS G 001 »

Organisieren « In Bibliothek aufnehmen ~ Freigeben fir « Brennen MNeuer Ordner

Ein Examples FLEXIrm
Dateiordner i Dateiordner Dateiordner

MIC_Info
L 22 | Windows-Batchdatei
* ] 364 kB

Manuals safenet
Dateiordner | Dateiordner

6 Elemente

Figure 5. 1. In the installation directory you should be able to identify these five
subdirectories.

The Bin directory contains the MICRESS® executables, the Examples directory comprises
MICRESS® examples, the FLEXIm and Safenet directories include MICRESS® licensing
tools and license files, the Manuals directory provides the different MICRESS® manuals.
These components are explained in detail in the following.
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5.2. The MICRESS® binaries (BIN) directory

Here the MICRESS® binaries and their related files are located:

TQ-Rand TQ-5 libs 32 bit (lib32)
k32
lib64 TQ-5 library 84 bit
B4 DP_MICRESS )
DP_MICRESS_Settings Graphics_Front End (DP_MICRESS)
B MICRESS
B4 MICRESS_notq
B MICRESS_noTQ_x32
B MICRESS noTQ 54
B4 MICRESS_TQR 32 . i . .
B MICRESS 105132 Five different MICRESS versions are available (see
B MICRESS_TQS 64 text):

B Post_Install . .
| Start MICRESS smicress exe (micress TS x64; default)
[h= -] -

[ Start_MICRESS_noTQ #32 E!.it. TQs
% tg.dil «32 Bit, TQR
+32 Bit, noTQ
smicress_noTQ (micress_noTQ_x64; default)

15 Elemente
Paostlnstall (for de-installation purposes only)

Figure 5. 2. The Bin directory contains executable files and some program libraries

Shortcuts to the batch files “Start MICRESS”, “Start MICRESS_noTQ” and the binary
‘DP_MICRESS” will be created on all users desktop during installation. TQ-coupled
versions can also run simulations not using the TQ interface, but not the other way round.

MICRESS® User Guide Volume I: Installing MICRESS



’*( Chapter 5 The MICRESS directories

5.3. The MICRESS® examples directory

The MICRESS examples directory comprises subdirectories for the .ges files

(thermodynamic data) being needed to run the TQ coupled examples and subdirectories
containing the results of the different examples fig.5.3, a number of special text files for
specific examples, fig 5.4, and the driving files needed to run the examples, fig 5.5.

Mame

| GES, Files GES files for 32 (TQ_R) and

. GES_Files_TCR_x32 64 bit (TQ-R and TQ-5 versions
. GES_Files_TCS x32

. GES_Files_TCS_64

. Results_AICu

. Results_AlSi

, Results_Delta_Gamma

Default GES_Files: GES Files TCS5_x64

. Results_Gamma_Alpha

. Results_Grain_Growth various result directories
. Results P_Peak

. Results_ReX

. Results Stress

. Results_Temperature
. Results_TQ

| AlCu_dri
L]

5% Elemente driving files for the different examples

Figure 5. 3. and Figure 5. 4. (see Figure 5.4. on the next page)
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Ansdenangidstusm
L Gewin_Growth_Mecrostnacture 382009 10:14 AM
| Gewin_Growth_SD KTH_Mobility Data 352009 1014 AW

Special data for the grain growth solute drag example

Input Microstructure for the grain growth examples

Name

L AlCu_dri

| AlCu_Equiaxed_dri

| AlCu_LinTQ_dri

L AlCu_Templd_dri

__ AlSi_antitrap_dri

. Antitroppoy

. Delta_Gamma_dn

. GammaAlpha_dni

. GammaAlpha_NPLE_dri
| P_Peak_1D_dri
.| P_Peak_2D_dri
. ReX_1 dri

. ReX_2_dri

| ReX_3_dri

__ ReX 4 _dni

| ReX 5_dri

| Stresc_dri

. GammaAlpha_Para_dri

. GammaAlpha_ParaTQ_dri

.| GammaAlpha_Pearlite_dri

| GammaAlpha_Stress_dri

| GammaAlpha_TQ_dri

| Grain_Growth_dri

. Grain_Growth_Microstructure

| Grain_Growth_Particle_Pinning_dri
|| Grain_Growth_SD_KTH_Mobility_Dat
. Grain_Growth_Solute Drag_dri

. Grain_Growth_Solute_Drag_KTH_dri

. Temperature_dri
. TQ_Eutectic_dni
__ TQ Ripening_dri

| Grain_Growth_triple_dri

T 4 Lol
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The examples directory contains different driving — and/or result files allowing to run and to
visualize several available simulations. To check the installation, run one of these examples
and subsequently have a look at the result files by using DP_MICRESS. A detailed
instruction of handling this procedure is explained in chapter 6 ‘Checking the installation’.

MICRESS examples directory — Results

I

Results for
individual
field rganisieren - E.f'-:! Ansichten » (g Drennen
variables o Mame Anderungsdatum
being g Delta Gamma 1DExt concl

= Delta_Gamma_1DExt_conc2
calculated E Delta_Gamma_1 DExt_geof
iy @ Delta_Gamma_concl

g Delta_Gamma_cenc2 s s : 4
extended = Q Delta Gamma,_ driv Results for the individual field variables
iDfields. | = Delta_Gamma_geoF (2D, 3D} for all cutput time steps

. 'ﬂ Delta_Gamma_intf
I] ﬁ Delta_Gamma_phas

[ Delts_Gamma_rest g *_rest. mcr—Restart file allows to
*_geoF. .| Delta Gamma_in restart/ continue a simulation
s . Delta_Gamma_log
e . Py ASCII data for evaluation with
File _ | Delta_Gamma_TabL plot programs or excel for

| Delta_Gamma_TabP fie s S S
necessary .| Delta_Gamma_TabT TLEMEnE e

| Delta_Gamra_TabT(Q
forany
post-
processing

Input file ,_in.txt® mnesegnds to

MICRESS

’ driving file as supported by

Figure 5.6. The Delta_Gamma results also explain the generic meaning of the examples result files
being found in the result directories of other examples
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5.4. The License systems (FLEXIm and Safenet)

The License system contains several files related to the license and the license server. The
directories FLEXIm and Safenet refer to the different license services used by MICRESS
and by the TQ interface. MICRESS uses the FLEXIm license system, while the TQ part of
the license depends on the actual version, see table. There are also some diagnostic tools

available which simplify searching for errors or assist in trouble shooting.

License Windows Linux
MICRESS® without TQ | MICRESS license FLEXIm FLEXIm
(all versions)
MICRESS® with TQ (up | MICRESS license FLEXIm FLEXIm
to version 5.5) TQ license FLEXIm FLEXIm
MICRESS® with TQ | MICRESS license FLEXIm FLEXIm
(from version 6.0) TQ license Safenet Safenet
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5.4.1. The FLEXIm license

Figure 5.7. The FLEXIm directory

Organisieren = In Bibliothek aufnehmen -

ACMICRES = Get_Host [D
DEMO daemon L% | Windows-Batchdatei
Demo Corporation 24 Bytes

Imdiag Imgrd
Imutil.exe Acreszo Software Inc,
Acresso Software Inc. Acresso Software Inc.

Imhostid Imtools
Imutil.exe LMTOOLS Utility
Acreszo Software Inc. Acreszo Software Inc.

6 Elemente

In detail these files are:

- ACMICRES is the vendor daemon for the license file. The other one is called
thermo_c. The vendor daemon plus the license server manager (Imgrd) result in the
complete license server system.

- Lmgrd is the license server manager. The license server manager and the vendor
demon add up to the whole license server system that provides the license files.

- Lmtools is a graphical user interface to the license server manager. It performs
functions like starting, stopping and configuring FLEXnet license server systems or
getting information like the Host-ID.
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5.4.2. The SafeNet Sentinel license

The Safenet Sentinel license and its tools are quite similar to the FLEXIm license. For more
please take a look at the website www.SafeNet-Inc.com/Sentinel.

| —

1.« MICRES.. » Safenet » - || Safenet durchsuchen Fl

Organisieren * In Bibliothek aufnehmen §E| Eﬂ @

Metwork Lice

Dateiordner LonE Bibliothek auf. nel RMS Development Kit Ap...

——1 LafeMet, Inc.

getid . Hostid_instruction
Windows-Batchdatei Textdokurnent

103 Bytes 352 Bytes

’_{ Mimmt den ausgewdhlten Crdner in 'id

Isapiw32.dll — slmdemo
8.06.0 Q Sentinel RMS Development Kit De...
LSAPIW32 i Safelet, Inc.

[ Slmdemo — Wimadmin
IfanView JPG File Q WimAdmin MFC Application
68,4 KB Ll Safellet, Inc.
WimAdmin_example

IfanView JPG File
991 KB

9 Elemente
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5.4.3. Diagnostic Tools

The diagnostic tools MIC_Info.bat (for Windows) resp. MIC_Info.sh (for LINUX) are found in
the root installation directory. The MIC_Info tool is a diagnostics tool which writes a  “.txt”
file when running it. This written file can give information about several problems you might
have. Just send the file to your MICRESS contact and we can find solutions. The file
MIC_info.txt will be saved in the directory “C:\micress” under Windows or in the directory
where you start the script under Linux.

- Get_Host_ID is the tool you need in order to receive the Host-ID.

- Host_ID_name. In this ‘.txt° document you can find the Host-ID after having
tabbed on the ‘Get_Host_ID".

- Imdiag lists each license itemized and debugs them. It may display problems or
point a successful license check.

- echoid is required for the MIC_Info tool.

B C:Windaws\system3Zicmd.ex

HENRNNERNNEANNNY  13PHIC_Info.t
EERRREARAT AR R AR AR R

HERRREERRATRAIRAY  12ONIC_

nRRRRRERARERD

HE R

volume in Laufwerk I: hat keine Bezeichnung.
volumeseriennummer : EADB-7FE8

verzeichnis von I:\Micress_manuals

24.06.2010 H <DIR> -
24.06.2010 10:39 <DIR> ..
15.06.2010 10:47 496,801 vo100_090610. pdf
27.08.2010 10:22 <DIR> Network License server Files
27.08.2010 10:22 <DIR> TC_Installation_Guides
27.08.2010 10:22 <DIR> diagnostics
27.08.2010 09:56 393 LSERVRC_sample file.txt
27.08.2010 09:59 16.127 License_manager_instr_safenet_server.pdf
04.09.2010 13:58 0 mMIc_info.txt
4 patei(en), 513.321 Bytes

5 verzeichnis(se), 7.142.703.104 Bytes frei

Figure 5. 8. Results of a check after using the MIC-info tool.
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5.5. The MICRESS® Manuals directory

[S[E]e= ]
‘@Oﬂ » Computer » DATA(D:) » MICRESS60 » Manuals + [ 43 | Manuats durchsuchen ol
‘ Organisieren ¥ In Bibliothek aufnehmen » Freigeben fiir v Brennen MNeuer Ordner =+ A .@
& = ==
L
3
3 -
= ®,
s
= = o5
- = [
= P
'JEE Vol.1Installation
B
| |
L
;H
£ s - >
| = - 3
=) =
L £ : B
Vol 3 Post-processing Vol. 4 Bxamples Vol Theoretical Background
[~ SR
I | 6 Elemente
[
Figure 5. 9.

The ‘Manuals’ directory comprises the manuals for MICRESS® and the License systems FLEXIm
and Safenet being helpful when installing and using MICRESS®.

The FLEXNet licensing end user guide and the Safenet user manual comprise any detailed
information relating to the license systems.

The five MICRESS® manuals refer to the different applications of the software: MICRESS
phenomenology, MICRESS Installation, Running MICRESS®, MICRESS Post-processing
and MICRESS Examples.

For questions not being answered in one of these manuals, please do not hesitate to
contact Access or one of its agents. Another option of finding answers is to consult the
MICRESS users forum under www.micress.de.
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6. Checking the installation

6.1. Introduction

The chapter “Checking the installation” contains step by step instructions for running two
simple examples. Scope of this exercise is to verify the successful installation of MICRESS
on the client. The two examples being described in detail are “Grain Growth” as a typical
example for a simulation without Thermo-Calc-coupling and “Delta_Gamma” which
comprises coupling to thermodynamic data.

The example with Thermo- Calc coupling is also important because it makes use of another
license vendor (thermo_c) and even another license server (Safenet Sentinel) from version
6.0.

First step is the visualization of an already existing example being provided with the
distribution using DP_MICRESS. This will show how the results should look like after
having started an own simulation later. The respective result will be overwritten by your own
simulation.

The first result to be visualized is the distribution of the individual grains in the grain-growth
example. This example is located in the “MICRESS examples” directory in the
subdirectory “Results_Grain_Growth” . There are a number of different result file types
for this particular grain growth simulation. Please refer to the MICRESS manuals Volume 2
and Volume 3 for a detailed explanation. For checking the installation it is sufficient to use
the following result file: Grain_Growth_korn.mcr (the extension .mcr may not always be
displayed).

There are several different options for visualizing this result file e.g:

MICRESS® User Guide Volume I: Installing MICRESS



f( Chapter 6 Checking the installation

¢ the drag-and-drop option

left- click the result file and hold the button pressed, then drag-and-drop the file onto
the DP MICRESS shortcut icon.

¢ right- click on a result file and select ‘open with...* .
selecting DP MICRESS from the list will then autostart the program.

¢ double-clicking on the result file

The process of checking the installation consists of two separate steps:

1) First run DP MICRESS with an existing results file. In detail: Using the visualization
tool to find out how your example should look like (before running it yourself). Use e.g.
the result file “Grain_Growth_ korn.mcr”. The mere visualization of result files does
not need any license.

2) Running an existing simulation setting ( a license is mandatory) by using a so-called
“_dri” file,

a) Grain_Growth_dri (without TQ- coupling)
b) Delta_Gamma_dri (comprising TQ- coupling)
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6.2. Viewing an existing result file with DP MICRESS

It is possible to check the output by taking a look at a result file. DP_MICRESS is used for
this operation. An existing example file can be dragged and dropped on the display tool.
Here the example of ‘Grain_Growth_korn.mcr’ (without TQ-coupling) is used.

Figure 6. 1.

.« [Exa.. » Results Grain_Growth -

Organisieren + [ Gffnen Brennen Neuer Ordner rl;)ersopltp.lfr:g gnto
uit T
(J m Graln_Growth_geoF.mcr || Grain_Growth_in . DP MICRESS

Grain_Growth_intf.mcr Grain_Growth_korn.mcr

Grain_Growth_krum.mecr | Grain_Growth_log
Grain_Growth_mueS.mcr Grain_Growth_Particle_Pinning_geoF...
| Grain_Growth_Particle_Pinning_in Grain_Growth_Particle_Pinning_intf....
Grain_Growth_Particle_Pinning_korn... Grain_Growth_Particle_Pinning_kru...

The opening window should look like the following:

Figure 6. 2.

Previous
Last ® The
window
Diszociated
Scale 2 represents
e ! the result
for the first
Display
Wector figld gL tlme Step,
Isolings i & .
i.e. the
initial
Wirkual EDX <
Vitual EDX output conditions

Data informations

Miscellanes
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Because DP_ MICRESS displays a completed simulation each individual time step may be
viewed — even just in the first place. Figure 6.3 shows the last step of this simulation. You
can directly switch from the first to the last time step or step through the time-steps by
“next” or “previous”. A detailed description of DP_MICRESS is found in the MICRESS
manual Vol. 3 on “MICRESS post processing”

Dissociated

MICRESS®

Scale
Calour scale
Animation
Wiew
Display
Yector field
lzolines

ao

=]
=1
=
=t
=
=
=]
=
=]
=t
=

Output
Wirtual EDX -
Wirtual EDX output —!
Data informations —!

Miscellanea —

Exit

Figure 6.3.

The last time step of the Grain_Growth_korn example
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6.3. Getting an existing simulation started under Windows

MICRESS® simulations in general are run by a so called driving file. Examples for driving
files are found in the examples directory. A MICRESS simulation is started by dragging-and-
dropping the file “Grain_Growth_dri” onto the MICRESS® shortcut. After first results are
written into the results file (check date/time of file up-date), it is possible to have a direct
look at them by using DP_MICRESS even while MICRESS is still continuing the simulation.
The example of ‘Grain_Growth_dri’ ( without TQ-coupling) is presented again.

Figure 6. 5.
Running a
Organisieren » 'j Offnen = Drucken 3=z SImUIatlon
c = with a

Mame Anderungsdatum T -

|| AlCu_kquiaxed_dn 09.02.2008 10:00 dr|V|ng flle

| AlCu_Templd_dri 09.03.2009 10:00 by

[] AICu_Templd_latHeatData 09.03.2009 03:14 ‘dragging

|| AlCu_Templd_mueVonT0_1 09.03.2009 09:15 and

|| AlCu_Templd_mueVonT0_2 09.03.2009 09:14 dropping 4

. Delta_Gamma_dri 08.03.2009 10:00 |t on

| Gamma_Alpha_dri 09.03.2009 10:00

|| Gamma_Alpha_Stress_dri 09.03.2009 10:00 MICRESS®

. Gamma_Alpha_TQ_dri 09.03.2009 10:00
| Grain_Growth_dri 09.03.2009 10:00

| Grain_Growth_Micrgftructure 09.03.2008 09:14
| Grain_Growth_Bafticle_Pinning_dri 09,03.2009 10:00

I |

Grain_Growth_dri Anderungsdatum: 09.03.2009 10:00
Textdokument Grofie: 8,92 KB

20:39 4
! 2811.2010

DE o == ¥ il
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54 MICRESS 5.408

5.488 CWindows>
2009

’ binary>
55 days

Examples\Grain_Growth_dmi.txt)

# End of routine init

It is hel

Figure 6. 6.

The MICRESS®
simulation is running
and MICRESS® has
created its first
outputs indicating a
successful
installation

er MICRESS® has started

creating output — also during an ongoing simulation. It enables finding the most recent files

inthe ‘Results’ directory.

<« Examples » Results_Grain_Growth

Organisieren v ﬂ Offnen Brennen Neuer Ordner

= 7
£ “*  Name

Grain_Growth_geoF

. Grain_Growth_in

Grain_Growth_intf

Grain_Growth_korn

Grain_Growth_krum

_ Grain_Growth_log

Grain_Growth_mueS

Grain_Growth_Particle_Pinning_geoF

| Grain_Growth_Particle_Pinning_in

Grain_Growth_Particle_Pinning_intf

Grain_Growth_Particle_Pinning_korn

Grain_Growth_Particle_Pinning_krum
Grain Growth Particle Pinnina lnn

Anderungsdatum

28.11.2010 20:41
28.11.2010 20:39
28.11.2010 20:41
28112010 20:41
28112010 20:41
28112010 20:41
28.11.2010 20:41

7 Elemente ausgewahit Anderungsdatum: 28.11.2010 20:41
GréBe: 4,46 MB

Figure 6. 7.

Typ

MICRESS Result File
Textdokument
MICRESS Result File
MICRESS Result File
MICRESS Result File
Textdekument
MICRESS Result File
MICR sult File
Textdokument
MICRESS Result File
M S Result File
MICRESS Result File

Textdakument

1KB

9 KB

673 KB
471 KB
2838 KB
14 KB
575 KB
1KB
9KB
21,501 KB
21,501 KB
21,501 KB
13 KR

Erstelldatum: 10.11.2010 19:04

New result files are created after starting a MICRESS simulation. Have a look at date and time of

the last modification, of the files, which should roughly correspond to the actual time (lower right

corner) for an ongoing simulation
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Now it is possible to check the output by taking a look at the result file. DP_MICRESS is
used for this operation. You can compare the results to those in Chapter 6.2 or follow the
on-going simulation by pressing the “Next” button. Each time the ongoing MICRESS
simulation has generated a new output pressing the “Next” button will show the further
evolution of the microstructure. Figure 6.8 reveals the last time step of the example
simulation.

r R ———— .
ol =T8[5 Graphics Window #1 - [Display MICRESS] - Flgu re 6.8

G/ File Edit View Mode Window Options Help

The last step of the
simulation example,
indicating a
successful
operation of your
MICRESS
installation without
TQ.

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

This process works until you reach the last time step of this specific simulation. You can
also simplify this procedure by clicking on “Last” if the simulation was already finished. The
window appearing should look like Figure 6.8. In this case the installation was successful
and you successfully installed MICRESS®, started a simple example simulation and had a
first look at the results.

If you procured a license including Thermo-Calc TQ coupling, it is meaningful to perform
the same procedure for a further example. For checking a TQ coupled simulation please
use Thermo-Calc-coupled example “Delta_Gamma”. Figure 6.9. shows the Delta_Gamma
results. For checking the TQ coupled installation, the “Delta_Gamma_phas.mcr” result is

MICRESS® User Guide Volume I: Installing MICRESS



f( Chapter 6 Checking the installation

used. After dragging this result file onto the DP_MICRESS, the window should look like the
Figure 6.10.

@Uv\ <« DATA(D) » MICRESS 5 408 » Examples » Results Delta Gamma

Organisicren = 2= Ansichten ~ (@ Brennen-

Name Anderungsdatum  Typ Grafie
5 Defta_Gamma_1DExt_concl 3/0/2009 1100 AM  MICRESS Result File K8
) Detts_Gamma_1DExt_conc? 3/9/2009 1100 AM  MICRESS Result File 44KB
Delta_Gamma_1DExt_geoF 3/0/20091100 AM  MICRESS Result File 1K8 Fi gure 6.9.
Delta_Gamma_concl 3/9/20091100 AM  MICRESS ResultFile 31,583 KB
Delta_Gamma_conc2 3/9/2009 11:00 AM MICRESS Result File 31,583KB
Detta_Gamma_driv 3/9/2009 11:00 AM MICRESS Result File 31,583 KB

[ Delts_Gamma_geoF 3/9/200911.00 AM  MICRESS Result File 1KB Di recto ry with
Delta_Gamma_intf 3/9/200911:00 AM  MICRESS Result File 31,583 KB De|ta Gamma results

Defts_Gamms_phas 3O/20091100AM  MICRESS ResultFile 31,583 KB
& Defte_Gamma_rest 3/9/20091100AM  MICRESS ResultFile 10,439 kB Delta Gamma phaslmcr is
| Detts Gamma in 3920091100 AM  Teddokument nke — —
| Detta Gamma log 3/9/200911:00 AM  Textdokument 35KB Used tO CheCk the
| Detts Gamma TobD 3920091100 AM  Tedtdokument . .
| Deits_Gamma_TsbF 3920091100 AM  Testdakument installation
| Dets_Gamma_Tsbl 3D/20081L00AM  Testdokurent
|| Detts_Gamma_TsbP 3920091100 AM  Testdokument
| Defta Gamma TobT 3/9/20091100 AM  Tedtdokument
Ondner | L Delta_Gamma _TabTQ 3/9/20091100 AM  Testdakument

18 Elemente

s Window #7 - [Dipley MICRESS]

L5, Gempiics Window #1 - [Display_MICRESS) SIS

Charpust

Vinsl Bl

sl B0 ket —i
Dty rlomitrs. —!
Micelares

Figure 6.10.

The upper window either represents the initial state. The lower picture displays the last time step.
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6.4. Getting an existing simulation started under Linux

Although, using MICRESS per drag and drop on the graphical desktop or a file manager is
possible like in Windows, it is recommended to work directly on the command line. The
different MICRESS versions are located in the ‘bin’ sub directory of the installation directory.
For the default version of MICRESS and MICRESS without Thermo-Calc coupling (e.g.
MICRESS 64 bit using TQS on a 64 bit Linux system), scripts are provided to start
simulation software: MICRESS.sh and MICRESS_noTQ.sh. On the command line, you can
start a simulation by passing the according driving file to one of these scripts:

[path to binary]/MICRESS.sh <[path to driving file]/driving file>

A convenient way to start MICRESS in the driving file directory directly is to use a symbolic
link. The red highlighted ‘MICRESS’ in the MICRESS example directory is a symbolic link to
the default MICRESS version or script.

vs farngs Iy
CRESS_5_501> cd Examples/
antoine@micress3:~/MICRESS_5_501/Examples> 1s

AlCu_dri Grain_Growth_dG_Mobility_Data
AlCu_Equiaxed_dri Grain_Growth_dri
I

Grain_Growtt
Grain_Growth

Grain_Growth

GammaAlphaCementite_LinTQ_dri
GammaAlphaCementite_TQ_dri MICRESS
Gamma_Alpha_dri P_Peak_1D_dri 51
Gamma_Alpha_NPLE_dri L dri Stress_dri
Gamma_Alpha_Stress_dri Temperature_dri
G lpha_TQ_dri R a Temperature_Profiles.txt

TE TQ_Eutectic_dri

TQ Ripening_dri

Figure 6.11.

Starting a simulation in the MICRESS examples directory

MICRESS uses a couple of dynamically loaded shared libraries. Except the external
ThermoCalc library, they are all part of a standard Linux installation including the GNU
compiler suite 4.4 or above. Check the startup script for MICRESS to see how to set the
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environment variable ‘LD_LIBRARY_PATH’ to the path where the library is located. Fig.
6.12 shows the error message in case of a missing library.

sl =l i Il L
antoine@mic s3 1ICRESS_5_501/Examples> 1s
AlCu_dri Grain_Growth_dG_Mobility_Data
A1Cu_Equiaxed_dri Grain_Growth_dri
A1Cu_Templd_dri Grain_Growth_Microstructure.txt

C = ¢ Grain_Growth_Particle_Pinning_dri

Grain_Growth_Profile_Muell.txt
B N Grain_Growth Profiles dri

ta_Gamma_dri Grain_Growth_Solute_Drag_dG_dri
GammaAlphaCementite_LinTQ dri Grain_Growth_Solute_Drag_dri
GammaAlphaCementite_TQ_ dri P_Peak_1D_dr1 ReX_5_dri
Gamma_Alpha_dri _dri Stress_dri
§Gamma_Alpha_NPLE_dri C Temperature_dri
Gamma_Alpha_Stress_dri ) c Temperature_Profiles.txt

Gamma_Alpha_TQ_dri = 8 pha TQ_Eutectic_dri
GES -

Fil I L TQ_Ripening_dri

G 2
antoine@m :~/MICRESS_5_501 ] /Bin/MICRESS_TQ TQ_Eutectic_dri
../Bin/MICRESS_TQ: error while loading shared libraries: libtg.so: cannot open shared objec
t file: No such file or directory

lantoine@micress3:~/MICRESS_5_501/Examples> I

Figure 6.12.

The shared library for ThermoCalc coupling is missing.

The setting of the environment variables for licensing (ACMICRES_LICENSE_FILE,
THERMO_C_LICENSE_FILE, resp. LSHOST or LSERVRC) can also be added to these
startup script files.

If MICRESS shows a text output like in fig. 6.13, it is installed successfully.
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Gamma_Alpha_TQ dri es 1pha TQ_Eutectic_dri
GES_Files_INTEL 1 1 TQ_Ripening_dri

../Bin/MICRESS TQ TQ Eutectic_dri
../Bin/MICRESS_TQ: error while loading shared librar libtg.so: cannot open shared object file: No su
ch file or directary
antoine@micress

_S501/Exampl LD_LIBRARY_PATH="/usr/people/antoine/MICRESS_5_581/Bin"
antoine@micress 5

_501/Examples B1n/MICRESS_TQ TQ_Eutectic_dri

MICRESS binary

compiled: 89

('double precision
permanent license

ole
binary)

#

#

# v ion number L5081 (Linux)
# Bl

& \

#

Parsing input file...
(TQ_Eutectic_dri)
Done!

Language settings

Please select a language: 'English', 'Deutsch' or 'Francais
nglish

Flags and settings

Figure 6.13.

A successful start of a MICRESS simulation
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7. FAQ’ s and trouble shooting

Most of the known FAQs have been implemented into the respective sections of the manual

and this section thus will evolve dynamically along with future releases of this manual
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